Abstract
This project investigates the physical and narrative barriers constructed by the phosphate mining
and processing industry to dissuade public engagement with its waste sites in Central Florida,
USA. These sites contain a byproduct of phosphate fertilizer production called phosphogypsum,
or PG. The barriers around PG utilize decades of misinformation, racial geographies, and
misrepresentations of scale, origin, and risk to create powerful narratives about how we should
imagine and relate to these materials. These barriers hinder sustained public attention to their
sites, enabling extractive industries to expand while avoiding oversight and responsibility.
Attention to how these barriers around phosphogypsum are constructed allows us to recognize
these strategies at work in how we see and communicate about industrial wastes, and opens up
the possibility of new and more generative relationships with these materials.
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1. Introduction

When most people think of ‘waste,’ they picture trash and garbage. These wastes are part of a
category called ‘Municipal Solid Waste,’ and it comes as a surprise to learn that MSW composes
just a small fraction of all the waste produced on earth. In the USA, only 3% of waste produced
annually is MSW.1 The vast majority of all waste is industrial waste - a deluge of
mysterious-sounding slimes, fumes, sludges, pebbles, pellets, and powders that is flowing out of
industrial facilities around the world at unimaginable volumes. Despite this, discussions about
MSW dominate popular media, journalism, and environmental activism.
Samantha Macbride describes this state of affairs as ‘a problem with the social production of
knowledge’ around waste in her landmark 2011 book, ‘Recycling Reconsidered.’ 2 Macbride
observes that trash and garbage have become synonymous with ‘waste-in-general,’ meanwhile,
industrial wastes are saturating every corner of the planet, largely in secret. None of us live apart
from these substances anymore. Industrial wastes are moving within our bodies- our endocrine
systems are intimately familiar with them, even while many of us carry on as if they exist
somewhere far away. This thesis looks at just one type of industrial waste site, and asks how this
paradoxical ‘distance’ came to be. How, specifically, has the social production of knowledge
around waste been broken?
This thesis focuses on Phosphogypsum or PG, which is a byproduct of phosphate fertilizer
production. Central Florida produces much of the world’s phosphate, and holds most of the
USA’s phosphogypsum in the form of 25 open-air mounds called ‘phosphogypsum stacks’ these stacks can be over four hundred feet tall and span nearly a thousand acres. PG has
significant environmental and public health impacts in Central Florida, USA, and is central to
modern industrial food systems. Despite this, most people have never seen or heard of gypstacks,

1

For the fascinating history of this number, see: Liboiron, Max. “Municipal versus Industrial Waste: Questioning the
3-97 Ratio.” Discard Studies, September 18, 2018.
2
MacBride, S. (2013). Recycling reconsidered: The present failure and future promise of Environmental Action in
the United States. MIT Press.
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and information about their origin and properties is rare even among Floridians. This thesis
investigated the strategies enacted by the phosphate industry that result in this widespread lack of
public engagement with the sites and stories of phosphogypsum. The strategies involve
distractions, barriers to approach, and misrepresentations of PG’s origin and risk - barriers which
are reinforced when journalistic and environmentalist writing uncritically disperses industry
narratives to the public. These barriers around PG work together to keep waste in, as well as
keep attention out.
Identifying and investigating the barriers around phosphogypsum are essential to recognizing
how industry works to compromise our understanding of the problem of waste. The barriers
around industrial wastes vary from site to site, but studying how they are constructed around PG
reveals some common ways that industry responds to challenges of concealment, containment,
and disposal in its efforts to isolate its waste. In peeling back these layers, this thesis also
functions as an introduction to the fascinating stories of phosphogypsum, as well as a guide to
critically consuming (-and producing) media about PG and other industrial byproducts like it.

___
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1.2. The Construction of ‘Away’

In this thesis, I discuss waste and its spaces in ways that might be abstract or unfamiliar. So
before we apply these ideas to the little-known subject of phosphogypsum, it might be helpful to
introduce the tangible and intangible barriers around waste with a simple thought-experiment set
in an everyday context.
Imagine a kitchen sink. Your mental image likely includes faucets, a countertop, and a sink
basin. Perhaps you also chose to include the garbage disposal system and P-bend underneath the
basin. But what about the pipes that join the P-bend to the building’s drain - would you say they
compose ‘the kitchen sink’ as well? What about the building’s main lateral pipe and the
municipal sewer? At some point, you will likely agree, we are no longer talking about ‘the sink,’
and are describing the features of the broader drainage system.
Now imagine walking up to your sink and turning on the faucet, only to see the water in the
basin building up ominously rather than draining out of the bottom. At this moment, you have no
way of knowing where in the broader drainage system the blockage might be - it could be
anywhere from the garbage disposal (-which is still somewhat part of ‘the sink’) to the sewer
main that runs under the street outside (-which, we agree, is definitely no longer ‘the sink’). But
when we see wastewater rising defiantly in the basin, why do we say, “The sink is
broken/clogged/stuck”?
The reason that ‘the sink is broken’ regardless of the site of the blockage is because ‘the sink’ is
more than just its physical components - it is also our name for the section of the drainage system
that acts as the barrier between us and the realm of waste. In our small thought experiment, the
sink is broken not because the faucet won’t turn or the basin is cracked, but because the waste is
still here, and we are still worrying about it. The sink is broken because it has failed to send
waste away. This example also demonstrates that these barriers are selectively permeable - the
boundaries between the world and ‘away’ function differently for different people. A house’s
main lateral drain might be alien to us but it is familiar territory to a plumber, who in turn does
6

not follow waste-water into the domain of sanitation workers, and their municipal sewers and
water treatment plants.3 Tracking the movement of materials after they have been designated to
be waste reveals ‘disposal’ to be the process of moving materials across the boundaries that
separate us from a deeper layer of ‘away,’ and transferring responsibility for the materials to that
layer’s stewards. The black hole at the bottom of the sink, and other such barriers between the
world and waste, are made possible by physical infrastructure and powerful myths - both of
which require significant labor to build and maintain.
Building strong barriers around their waste is essential to extractive industries like phosphate
mining and processing because it creates a blackbox within which the true costs of their products
can be hidden, and where the risks of their operations are absorbed by the vulnerable groups
conscripted to do the dangerous work of collecting and concentrating waste, and keeping it
separate from other people. How and where are these nowhere-spaces of industrial waste built?
What happens to people and materials as they move across their boundaries? What stories are
told when ‘the sink breaks’ and the waste spills out? These questions become increasingly
important as the volumes and complexity of industrial waste steadily grows, demanding a
proportionate increase in the scale and complexity of the sites designed to contain them. New
technologies must be developed to store these materials, more water, earth, and air be allocated
to dilute them, more people recruited to work them, and more persuasive stories told to frame
them. The study of these barriers is necessary to understand how, in the span of just sixty years,
not just one by twenty five mountains of waste called ‘phosphogypsum stacks’ came to exist in
the Central Florida without attracting very much attention at all.

3

-Which, in turn, send waste away into a body of water that dilutes it to an extent that no human has to concern
themselves with it ever again - or at least that is the hope. This is a cornerstone of our modern system of waste
management - the notion that nature can absorb the risky and unwanted byproducts of human development up until a
‘safe’ threshold. A group chemicals known as endocrine disruptors, however, is presenting a new challenge to this
problematic notion. Ubiquitous in the manufacturing of everyday items like children’s toys, bodywash, and plastic
containers, endocrine disruptors have been found to mimic hormones and trigger “significant developmental and
biological effects” in the human body even at the smallest measurable doses. The threshold between innocuous
contaminant and dangerous pollutant is being challenged. See Liboiron, M. (2021). Land, Nature, Resource,
Property. In Pollution is colonialism. Duke University Press.
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Aerial view of a phosphogypsum stack in Florida4
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Image Credit: “Comanco's Drone Captures Incredible Progress at North Florida Gypsum Stack.” COMANCO,
February 15, 2019.
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2. Phosphogypsum in the World
Industrial wastes often have an industry name as well as a more colloquial name - for example,
the bauxite residue from aluminum manufacturing is commonly known as ‘red mud.’ The name
‘bauxite residue’ communicates its role in the aluminum manufacturing process, but ‘red mud’
better conveys to a wider audience how we might encounter the substance in the world. In this
case, the information conveyed is as simple as ‘color’+‘consistency,’ but often, these colloquial
names try to convey some aspect of the danger that these substances pose. These names are often
the result of a substance emerging from its industry-specific context and becoming the concern
of a larger group of people. The name, ‘forever-chemicals,’ for example, is more expressive and
generative in many contexts than the chemical language of ‘per-and polyfluoroalkyl substances,’
or PFAS5 ‘Phosphogypsum’ has no colloquial name, and its industry name is unhelpful to most.
It is hard to remember and something of a tongue-twister, but even the information that it seems
to convey can be misleading. One might assume that phosphogypsum, or PG for short, contains
phosphorus, but it does not. Phosphogypsum is the byproduct left behind when phosphate rock,
which is mined from the earth, is treated with sulphuric acid to extract its phosphorus. The
‘phospho’-prefix in phosphogypsum indicates that it is gypsum associated with this process of
phosphate ‘beneficiation.’ The desired product of the beneficiation process is phosphoric acid,
which is the primary ingredient in the manufacturing of synthetic phosphate fertilizer. However,
in the interest of understanding PG as more than an incidental, ‘left behind’-manner of thing, let
us move past this abstract chemical process and look at how phosphogypsum exists in the world.

5

The name ‘forever-chemicals’ conveys their ability to “resist breakdown in the environment and in our bodies” for
thousands of years. Ginty, Molly M. “‘Forever Chemicals’ Called Pfas Show up in Your Food, Clothes, and Home.”
NRDC, January 7, 2021.
https://www.nrdc.org/stories/forever-chemicals-called-pfas-show-your-food-clothes-and-home.
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Phosphogypsum slurry 6

PG emerges from the phosphate beneficiation plant in the form of a gray slurry - such as the one
pictured above which is piped into vast, shallow reservoirs that have been dug nearby - each of
which can span nearly three square kilometers (to put this in U.S. Standard Units, this amounts to
approximately 400 American football fields). As the slurry settles in this shallow lake, its solids
sink to the bottom, leaving some of the water to be pumped back and recirculated in the plant.
The remaining water content of the sludge is allowed to evaporate over time, leaving behind an
expanse of bone-white powder - this is phosphogypsum. These lakebeds full of PG more closely
resemble the surface of the moon than any place on earth. In the satellite images below, we see
trucks and earth-moving equipment as no more than specks in a sea of white sand.

6

Image Credit: Staff Report. “What Is Gypsum? What You Should Know about This Giant Wall, Its Possible
Collapse in St. James.” The Advocate, January 31, 2019.
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Satellite images of PG sites in Hamilton County, FL7

These sprawling settling ponds, however, are not nearly sufficient to contain the volumes of PG
that a typical plant produces. The modern industrial phosphate beneficiation process (known as
the ‘wet process’) produces five tons of PG for every ton of phosphoric acid it generates. This
staggering product-to-byproduct ratio means that there is simply too much PG to be spread so
thin, and so a new reservoir is dug into the dry lakebed of PG, into which more slurry can be
deposited and left to settle. This process repeats itself as many times as legal permits and the
laws of physics allow, and lake by lake, new PG is piled onto old PG, generally reaching heights
between 200 and 400 feet. These towering plateaus are called ‘phosphogypsum stacks,’ or
gypstacks for short.
7

Images Credit: Google Maps; Landsat/Copernicus, Maxar Technologies, U.S. Geological Survey, USDA Farm
Service Agency, Map data @2022
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1.

2.

First settlement pond is filled with PG slurry

Second pond is constructed using dried PG as base

3.

Process repeats and Gypstack rises

The southern state of Florida produces the majority of the USA's phosphate and around 25% of
the world’s supply. It also contains most of the country’s phosphogypsum in the form of 26
gypstacks - most of which are located in the central region of the state.8 As the images below
show, their scale, color, and starkly geometric construction make them strikingly visible in
satellite maps of the region.

8

Florida Gypsumstacks. ArcGIS. (n.d.). Retrieved April, 2022, from
https://www.arcgis.com/home/webmap/viewer.html?panel=gallery&layers=6277c3b1eeae4a818f8683fc29e6b35b
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All satellite map images sourced from Google Maps; Imagery @2022 CNES / Airbus, Landsat / Copernicus,
Maxar Technologies, U.S. Geological Survey, Map data @2022
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2.2. Three Barriers around Phosphogypsum

Phosphogypsum stack near Fort Meade, FL10

In the rich body of scholarship that exists on the intersection of waste and ignorance-production,
much attention is dedicated to the methods by which waste is hidden, burned, buried, sunk,
sealed away- in other words, made to be invisible.11 The widespread ignorance around
phosphogypsum is particularly fascinating because it could hardly be more conspicuous. It is
stored in towering structures that dominate the horizon of Florida - the flattest state in the USA.
The pale walls of phosphogypsum stacks rise in stark contrast to their surroundings, and their
geometric construction marks them as clearly human-made despite their geological scale. How
does an industry deal with its waste when the material refuses to be pushed out of sight? The
answer in the case of phosphogypsum is to ensure that the inevitable encounters with
phosphogypsum are fleeting. The barriers around PG are not intended to conceal so much as they
dissuade sustained engagement - through various means, they ensure that PG is ‘slippery’ from
every angle of approach.

10

Image Credit: Harvey Henkelmann via Wikimedia Commons
Alexander and O’Hare compile significant works on the subject in ‘Waste and Its Disguises: Technologies of
(Un)Knowing’ (2020) DOI: 10.1080/00141844.2020.1796734
11
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This thesis investigates three barriers between the general public and phosphogypsum. The first
barrier is the concentration of PG’s risks in Central Florida, in and around the state’s poorest and
least White neighborhoods. Far from the coastal vacation homes and tourist spots that form
Florida’s public facing image, these low-income communities across Bone Valley are largely
isolated from systems of legal, financial, and political power. As the broader public in the USA is
already largely disengaged from topics of industrial waste and food systems, it finds little reason
to engage with PG while it remains within these boundaries.
The next barrier consists of narratives about PG’s origin and purpose. This barrier is intended to
deter those who inevitably stumble onto the sites and stories of PG and attempt to learn more
about the gypstacks and how they came to be. Phosphate companies misrepresent the
relationship between food-production and food-security, and mobilize the unfathomable numbers
involved in their modern industrial processes to argue that the current methods of synthetic
fertilizer production are vital to ensure the survival of humanity on planet earth. Phosphogypsum
is framed as an unfortunate but inevitable necessity in service of this goal. This narrative is
further strengthened when activists and journalists attempt to convey the dangers of
phosphogypsum without first interrogating this industry narrative about synthetic phosphate
fertilizer and global food security. As a result, industry narratives and environmental writing
come together to frame phosphogypsum in a deeply unsettling way: as a calamitous threat for
which there is no alternative - an emergency about which very little can be done. I argue that this
discourse is a powerful deterrent to sustained engagement with PG.
The third barrier works to define ‘the problem of phosphogypsum’ as a problem of improper
containment. Occasionally, an event takes place involving phosphogypsum that is so drastic that
there is overwhelming public pressure that some action must be taken to address it. This most
often occurs when an ‘accident’ takes place at a gypstack - most people are introduced to PG by
the new reporting in the aftermath of these incidents. During this period, industry’s press releases
will work to minimize the danger, and news reports will attempt to convey the true scale of the
incident, but both these opposed sides will use language that shifts responsibility and blame onto
the waste-substances involved, and away from the industry that produced them. The language of
‘accidents’ and ‘gypstack failures’ strengthens the idea that better, more secure gypstacks would

21

‘solve’ phosphogypsum - even though doing so would only return it to its containment sites
where it, and the communities entangled with it, continue to bear the weight of a fundamentally
unsustainable and exploitative global industrial agriculture system.
Studying the barriers around phosphogypsum, one is confronted with the shortcomings of simply
conveying the existence, scale, and danger of industrial waste as a strategy of attracting attention
and generating engagement with these complex and urgent materials, their sites, and their
respective industries. The effectiveness of the barriers around PG suggest that when an entity is
revealed, only to then be deemed uninteresting or inaccessible, it can become lost in a profound
and lasting way. For industrial wastes to gain the attention that they deserve, the construction of
these complex and mutually reinforcing barriers must be first recognized and addressed.
___
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3. Central Florida: Situating a Phosphogypsum Stack
For most of its geological life, the landmass we know today as the state of Florida has been
ocean floor. Deep beneath the surface, glacially slow processes of precipitation, and the settling
carcasses of innumerable marine organisms built the phosphate deposits that Floridians stand on
today. The whole peninsula emerged from the water only recently - just 12 million years ago.
This was too late for the dinosaurs, but the region teemed with other species of megafauna
including mammoths, saber toothed cats, and giant land sloths. The phosphate-rich region of
Bone Valley was named for the fossils that miners would uncover as they mined phosphate
pebbles with pickaxes in the 1980s. After the miners went home for the day, amateur fossil
hunters would arrive to rummage in the pits.
Today, phosphate mining involves the largest earthmovers on the planet - draglines fitted with
buckets that tear up 70 tons of earth with each scoop. The mines, processing plants, and
surrounding clay settling areas are all fenced off to avoid liabilities. A lot has changed about the
phosphate industry since its early days - In 1894, there were 400 companies mining and
processing phosphate in Florida, but as shallow deposits were mined out and new techniques
were developed that operated at larger scales, generated more problems, and attracted bigger
lawsuits, settlements, and fines, most companies either packed up, consolidated, or went
bankrupt. Today, only one phosphate company operates in Florida- ‘The Mosaic Company.’ It is
the largest producer of phosphate products in the world.

23

Old dragline bucket at the Phosphate Museum in Mulberry, FL12

12

This bucket was retired in 1987 when it was replaced by a larger one.
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Florida under its two most recent governers, Rick Scott and Ron DeSantis, has become
increasingly friendly to extractive industries like phosphate production, at the cost of its
environmental health. When he was elected in 2010, Scott promptly disbanded the Department
of Community Affairs that had long ensured that Florida’s development did not harm its rich
biodiversity. Scientists were fired from his Department of Environmental Protection, and the
Department “diverted its energy from enforcing regulations to helping industry avoid fines.”13
His successor DeSantis, while allocating funds towards programs to improve the coastal state’s
‘resilience’ against climate change effects like sea-level rise, has passed laws authored by the
natural gas industry that prevent Florida’s cities from imposing restrictions on the sources of
greenhouse emissions.14 When asked to comment on global warming, DeSantis has described it
as an excuse that his political opponents use to enact ‘left-wing stuff.’15 A troubling trend
emerges where more funding is allocated to ‘restoration’ and ‘resiliency’ initiatives every year in
Florida, even while extractive industries avoid regulation. Spending hundred of millions of
dollars on projects to restore the Everglades wetlands and the Florida Coral Reefs might appear
to be a commitment to environmental stewardship, but without reigning in the mining,
manufacturing, and energy companies that damage these ecosystems, it functions more as a
promise to these industries that Florida will mop up their messes with tax-payer money.
This combination of low regulations and expensive band-aid measures has proved conducive to
the risky expansion of the phosphate industry, and the increasing precarity of their processes and
wastes.16 The Gainesville Sun reports that “phosphate companies have received favorable
treatment from regulators and legislators, including tax breaks, exemptions from environmental

13

“He further demanded that its staff not use the terms “climate change” or “global warming” in any official
communications, emails, or reports.” Korten, Tristram. “In Florida, Officials Ban Term 'Climate Change' | Miami
Herald,” March 2015.
14
Harris, Alex. “Florida's Climate Change Plan Ignores What Causes Climate Change.” Tampa Bay Times, March
11, 2022.
15
Cassels, Laura. “Avoiding Words 'Climate Change,' Desantis Says Global-Warming Concerns Involve 'Left-Wing
Stuff'.” Florida Phoenix, December 7, 2021.
16
An additional note on the state’s low business regulations: “According to the Tax Foundation, Florida has one of
the most business friendly tax policies of any state. Employers also benefit from having more control over their
workforce. Florida is a right-to-work state, and just 5.6% of the labor force belongs to unions, well below the
comparable national share of 10.6%.” Stebbins, Samuel, and Michael B. Sauter. “Most of the Best Business-Friendly
States Are Found West of the Mississippi.” USA Today, February 18, 2020.
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protection rules, modest fines when the rules are broken and a steady string of permits to mine
more land.”17 In 2016, Scott and his DEP were informed of an incident in which millions of
gallons of acidic water atop a gypstack leaked into the groundwater network of Mulberry, FL
through a sinkhole. State regulators and Mosaic worked together to hide this news from the
community for three weeks until journalists discovered the sinkhole and broke the story.18
Florida’s political actors have played their part in enabling the growth of the phosphogypsum
stacks, but Florida also relies on tourism (and its reputation as a temperate destination for
retirees) for much of its revenue. Locations are needed within the state’s fifty thousand square
miles of land into which PG and its risks can be concentrated. The history of Progress Village,
FL tells the story of how an isolated community of color came to live in the shadow of a
phosphogypsum stack. It demonstrates how gypstacks are placed within existing geographies of
power, where the industry is able to exploit and exacerbate these inequalities to concentrate risks,
limit liability, and avoid scrutiny.
___

17

From the same report: “The state's cooperation with mining interests is so close that, in one recent legal case,
some of its written arguments matched those made by a private company word for word.” Hull, Victor. “`Gyp
Stacks' Loom Large over Florida's Future.” Gainesville Sun, November 23, 2003.
18
Pittman, Craig. “After 3-Week Delay Telling Public about Contaminated Sinkhole, Gov. Rick Scott Wants Faster
Notice.” Tampa Bay Times, September 26, 2016.
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3.2. Progress Village
In ‘The Shelter Revolution: Housing and Community Planning in Tampa Bay, Florida,
1940-1990,’ PL Jones describes the conditions from which the town of Progress Village emerged
as the first Black suburb in Tampa Bay.19 Decades of Jim Crow laws and discriminatory federal
housing programs had, by the 1950s, forced most Black residents of Tampa into increasingly
crowded and unsafe living conditions. When the city’s Urban Renewal Agency was given
sweeping power of eminent domain by the state Supreme Court in 1958, they took their chance
to raze these ‘slums’ and build new housing and commercial projects. Huge numbers of Black
Tampanians were displaced, and the city’s white leaders were forced to address their plight - if
only out of concern that they might move into white neighborhoods.
‘Progress Village Inc.’ was established in July of 1958 with significant support from Tampa’s
white business elite. Its self-stated goals were as follows:
“The general nature of the object of this corporation shall be to better race relations, to
accomplish slum clearance, to improve health, and to improve the living conditions of
people living in sub-standard housing, to receive bequests and grants of money and
property of every kind and to administer the same exclusively for religious, charitable,
educational, literary and scientific uses, and to do anything necessary or proper for the
accomplishment of these purposes.”
The fact that ‘bettering race relations’ is listed ahead of the project’s housing goals gives away
the plot - Progress Village was an experiment to see whether the promise of home ownership and
a bucolic suburban life outside of Tampa for the displaced Black population could prevent racial
integration, while also turning a profit for the savvy businessperson. A piece of land was found
five miles southeast of Tampa, and construction began with gusto.

19

Jones, Peyton Lee. ‘The Shelter Revolution: Housing and Community Planning in Tampa Bay, Florida,
1940-1990.’ Diss. Tulane University, 2017.
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Early advertisement for Progress Village.20

20

Image Credit: Baum (2016), Progress Village Civic Council 2006
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The next chapter of the story is told in Laura Baum’s, ‘Neighborhood perceptions of proximal
industries in Progress Village, FL.’ Baum describes the tumultuous early years of PV, as the
project proved too expensive for most displaced Black Tampanians, undersold its units, lost
builders and investors, and eventually crawled over the finish line against all odds - only for
early residents to face harassment from the County Sheriff, violence from the Klan, and hostility
from nearby white communities. Despite this, Baum notes the resilience and pride of the first
generation of PV residents, who formed a vibrant and politically engaged community to face and
overcome the many trials they endured through the 60s and 70s.21
The 80s brought changes that shook the tight knit PV community to its core. Many of the older
residents had begun to move, and affordable housing had also begun to come up in Tampa,
pulling job seekers and young people out of the Village as well. Additionally, a drug epidemic
tore through the region leading to even more displacements. It was in this vulnerable period that
the residents of Progress Village learned that a permit had already been granted by the County
for the construction of a chemical waste site across the road from their hard-won community.
Gardenier, a fertilizer company, was erecting a phosphogypsum just 1,000 feet away.
Progress Village mounted a resistance, signing a petition and organizing protests in quick order.
The issue was brought to the County Commissioners, who made it clear that they were going to
vote in favor of allowing Gardenier to continue with the stack. The representatives from PV were
urged to come to an agreement with the company and so, faced with no real choice, they
reluctantly struck a deal: In exchange for living in the shadow of a waste-mountain, Progress
Village would receive a number of one-time gifts, an annual scholarship program, and a job
guarantee for residents. Baum observes that many of the gifts (a swimming pool, for instance)
never materialized, the job guarantee appears to have lapsed, and the process to avail the
scholarship is steadily becoming more and more difficult over the years. Gardenier changed its
name to Cargill Fertilizer Inc. in 1991, and in 2004, merged with another chemical company,
IMC Global, to form The Mosaic Company.

21

Baum, Laura. ‘Neighborhood perceptions of proximal industries in Progress Village, FL.’ Diss. University of
South Florida, 2016.
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In 2015, it was revealed that Mosaic had been under investigation by the EPA for using their
stacks to dispose of corrosive substances from other stages of the fertilizer manufacturing
process in violation of federal and state laws. Mosaic settled, paid out, and promised to be a good
steward of the environment moving forward.22 Baum notes that the investigation had been
ongoing for a 10 year period during which Mosaic had been meeting with PV residents every
month, and never once mentioned the investigation or the danger that these previously
undisclosed chemicals presented to the community.
The history of Progress Village shows how little negotiating power poor communities of color
have when the largest phosphate company in the world comes knocking. PV was unified, well
organized, and proactive about stopping the gypstack, but was undercut by their local
representatives, and once the stack arrived, found little success in keeping the company
accountable to its early promises. Suing Mosaic is a herculean effort, and legislators often fold to
the company and grant their permits to avoid being sued themselves for lost revenue.23 As the
Tampa Bay Times reports:
“In 2008, Manatee commissioners voted 4-3 to reject Mosaic's application to expand its
Four Corners Mine to a 2,048-acre site commonly called the Altman Tract. Mosaic filed
a $617.8 million suit against the county. A year later — after an election that changed the
composition of the commission — the county reversed its denial. Mosaic filed that lawsuit
under the state's Bert Harris Act. The law, passed in 1995, says local governments cannot
place such an "undue burden" on what a landowner can do with his or her land that it
prevents them from using it for a profit — regardless of the impact on neighbors or those
who live and work downstream.” 24

22

Pittman, Craig. “Phosphate Giant Mosaic Agrees to Pay Nearly $2 Billion over Mishandling of Hazardous Waste.”
Tampa Bay Times, October 2, 2015.
23
-though local groups like the Tampa Bay Waterkeepers, Manasota-88, and the Center for Biological Diversity
consistently pursue litigation against Mosaic and Florida regulators. Pittman, Craig. “Don't Hold Your Breath Trying
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Mosaic often cites its employment numbers as evidence of its positive impact on the
communities in which it operates. However, these numbers do not consider the opportunities that
are lost to these areas when a phosphate mine or fertilizer plant moves in. Over time, air, water,
and land deteriorate until other options disappear, and the fate of the region becomes tied to the
industry that is extracting everything from it and leaving only risk. In this way, communities
become consumed by landscapes of waste. Every passing day, Bone Valley will find itself with
less phosphate rock to process and more phosphogypsum to wrangle - until Mosaic leaves
altogether to dig up phosphate rock in Morocco or elsewhere, and they will not take their
gypstacks with them.
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Satellite map shows the proximity of Progress Village to the Mosaic Riverview gypstack 25

25

Image Credit: Google Maps; Imagery @2022 CNES / Airbus, Landsat / Copernicus, Maxar Technologies, U.S.
Geological Survey, Map data @2022
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___

4. Necessary, Abstract, Inevitable
Upon encountering gypstacks, it is reasonable to seek an explanation for their existence that
measures up their scale - what satisfactory justification could the phosphate industry provide for
creating not just one, but twenty five mountains of waste? Mosaic has one readily on hand: it
describes itself as a ‘food company,’ and describes its phosphate business as ‘helping the world
grow the food it needs.’ Some version of this slogan is used in most of their public-facing
content.26 Using arguments that hinge on population growth statistics and extrapolating
present-day unsustainable land-use trends (-the emergence of which, it must be noted, synthetic
fertilizer companies themselves enabled), Mosaic characterizes its business as essential to human
survival on the planet Earth.27 These high stakes protect the company from criticism because the
alternative to phosphate fertilizer production is framed as catastrophic global starvation. Thus,
criticism of the industry is largely limited to asking phosphate companies to contain their waste
more thoroughly, do more to prevent spills, work harder to ‘reclaim’ the biomes destroyed in
phosphate mining and processing, etc- that is, to conduct their extractive business more ‘safely.’
We are told that, while the stacks could be more stable and the wastewater contained more
securely, there are no real alternatives to the current process. Most concerned observers find
themselves not willing or able to engage with the issue on the level of campaigning for the
installation of double-thickness polythene biomembranes to line process-water retainment ponds,
etc. And thus, a despair sets in, and we turn our back on phosphogypsum, asking that it simply be
kept more securely away. This is the second barrier between us and PG.
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A banner on Mosaic’s official Facebook page28

But let us consider the premise on which this barrier is built. Is the the relationship between
mining and processing phosphate and preventing world hunger as straightforward as Mosaic
implies? Their argument has its roots in theories from a 1798 work by Thomas Malthus titled
‘An Essay on the Principle of Population,’ which were later revived in a 1968 book by Paul and
Anne Ehrlich called ‘The Population Bomb.’ The central argument of these works is that the
world population’s exponential growth would outstrip the global ability to grow food, resulting
in widespread famine and a massive increase in death rates. However, projections from the Pew
Research Center show that the global population has not continued a pattern of exponential
growth, and the curve is expected to flatten out almost entirely by 2100.29 Additionally, it is
widely understood that the problem of hunger across the world today is due to poverty, problems
of distribution, and perverse economic incentives rather than insufficient production.30
An example of how adequate production does not ensure food security can be found in the USA
itself, where nearly half of all food grown is thrown away despite the approximately 14 million
Americans who live in food insecurity.31 While food waste is often blamed on wasteful lifestyle
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choices on an individual and household level, most food waste happens upstream. Giant
supermarkets and food retailers dump huge amounts of food for aesthetic and market factors, and
will reject produce from farmers on flimsy reasoning when sales are slow. Farmers often
preemptively trash tons of food in fear of these ‘kickbacks’ - knowing that protesting the
rejections will mean being dropped by the retailer.32 These kickbacks can be devastating to small
farmers for whom a few rejected loads might have significant financial consequences. This
pushes more of the USA’s food production onto larger more industrial farms, furthering the
economies of scale that undermine the ability of the food produced within them to reach the
people that need it the most. This large-scale, intensive production of these industrial farms is
also highly reliant on large volumes of synthetic fertilizer and pesticides, which means that
fertilizer companies have a direct financial incentive to argue that higher production rather than
more equitable distribution is the solution to food insecurity.

2021 Union of Concerned Scientists; Data: Haines, Fishback, and Rhode 2014, USDA NASS

Both Ehrlich and Malthus were proponents of various methods of population control - some
more drastic than others. Ehrlich in particular had a preoccupation with the population of my
home country, India. A vocal supporter of the book, ‘Famine 1975!,’ Ehrlich believed that it was
too late for some countries to achieve food security, and that ‘hopeless’ countries like India and
Egypt should be cut off from aid, lest they drag other nations into famine with them. In the
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‘Population Bomb,’ he lamented, "I have yet to meet anyone familiar with the situation who
thinks that India will be self-sufficient in food by 1971."33 This line was removed in the 1971
reprint of the book as the apocalyptic famines that he (-and ‘everyone familiar with the
situation’) had predicted did not come to pass. India’s improved food production is largely
accredited to a period called the ‘The Green Revolution,’ and the popular narrative of this period
is that India, through the use of High Yield Variety crop strains developed in the USA and the
adoption of modern farming techniques, averted catastrophe and became self-sufficient. Crucial
to these ‘modern techniques’ was the widespread introduction of synthetic pesticides and
fertilizers. This seems, at first glance, to be an endorsement of Mosaic’s claims - that though
there might be problems with larger systems of food distribution, synthetic fertilizer use has
saved millions from starvation. In the next section, we take a closer look at this period in Indian
history and its present-day effects to argue that the Green Revolution demonstrates the dangerous
long term consequences of the land use policies and industrial food systems that fertilizers enable
and promote.

___
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4.2. India’s Green Revolution,
and The Relationship Between Food Production, Famine, and Fertilizers
The worst period of famine in India’s history til date had, in fact, already occurred by the time of
Ehrlich’s predictions. Between 1850 and 1899 - 24 major famines occurred in the span of 50
year, when the lives of 15 million Indians were sacrificed to ensure the profits of the British East
India Company.34 As economist Amartya Sen observed in his landmark book from 1983,
‘Poverty and Famine,’ it was authoritarian colonial rule rather than population growth that was
responsible for exacerbating food shortages into massive famines in the subcontinent.35 Under
colonial rule, the country was forced to grow cash crops like cotton and opium for export, which
devastated its food production capacity. In a more recent example from the end of the colonial
period, Winston Churchill caused the Bengal Famine of 1943 by shipping food away from the
state of Bengal in the midst of a bad harvest to shore up British food stores during World War II.
Churchill however, in a Malthusian twist, would claim that the famine was a result of Indians
“breeding like rabbits” and was quoted asking why, if the shortages were so bad, was Mahatma
Gandhi still alive. Gandhi survived, but three million other Indians did not. For scale, in just the
year 1943, six Bengalis lost their lives for every British soldier that died over the course of the
entire war.
After independence in 1947, efforts were underway to rebuild from the devastation of colonial
rule. The Indian food system was showing signs of recovery as the government gave farmers
more agency over their land (removing onerous taxes and banning colonial land ownership laws)
and improved its food distribution infrastructure. Across the Pacific, however, the US was
looking towards the newly independent nation with two goals in mind - the first aim was to build
diplomatic ties with India and reduce the chance of Soviet influence, and the second was to
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establish India as a market for the US’s massive grain surplus.36 These goals would converge in
the form of Public Law 480, which supplied India with surplus wheat for next to no cost. Kumar
notes that neither country considered this program to be essential food aid.37 However, PL480
would be used as leverage in the 1960’s when the USA pressured India to ‘modernize’ its
agriculture sector, which meant importing ‘High Yield Variety’ (HYV) wheat and rice seeds
from the USA, as well as building the infrastructure and adopting the methods necessary for their
growth. These modern methods included the application of large volumes of synthetic fertilizers
and pesticides, and private companies from the USA were invited to begin operations in India to
serve this need. To incentivize farmers to move from mixed cropping to riskier and more
expensive monocultures of HYV crops, the Indian government provided significant subsidies
and also established a buyback guarantee. These government programs allowed farmers to
purchase the expensive irrigation systems, pesticides, and fertilizers required to grow HYV
strains, and through these measures, production of rice and wheat did indeed increase in the
coming years. This increase came, however, at the cost of nutritional variety, groundwater, and
soil health. Indian farmers were pitted in what Kumar calls a “race against nature” (-evolving
pests, depleting water reserves, declining soil fertility) to grow seeds designed for the
Midwestern USA, propped up by government buybacks and subsidies that failed to keep up with
rising costs of production.38 Today, over half of Indian farming families are in debt, and decades
of economic pressure to grow nutrient-poor HYV strains of rice and wheat at the expense of
more nutritionally rich grains and pulses has also left large swathes of the population
undernourished.39
36
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These problems are not India’s alone. In the USA, the cost of the ‘race against nature’ is
becoming untenable for all but the largest agricultural operations, and farm debt is growing
among small and middle sized farms. The USDA reported in 2021, “Government policies that
have consistently favored larger farms — along with the competitive advantage granted by
economies of scale — made consolidation into a pervasive trend across the country,”40 The wheat
and rice subsidies that prioritize volume over nutrition in India have parallels to the vast tracts of
land used to grow cattle feed and biofuel in the United States. Kumar’s critical analysis of the
Indian Green Revolution persuasively argues two points that are relevant to the barrier around
fertilizer waste:
Firstly, that population growth has not historically been the driver of starvation - colonialism,
corporate greed, and poverty have.
Secondly, that large scale synthetic fertilizer use (and its related technologies of industrial
agriculture) has not served the goals of food security - rather, it drives unsustainable patterns of
land use that have pushed farmers into debt, and caused lasting harm to land, water, and air
quality.
While synthetic fertilizers might have a circumstantial role to play in sustainable agricultural
systems to mitigate the impact of disasters and other unforeseen events, there is little profit to be
made in this hypothetical system for a private phosphate business. Mosaic is not a ‘food
company’ - Mosaic is a mining and chemical processing company. Its business is extracting
phosphorus that is under the ground in one place, and making it immediately available for
application above ground somewhere else. This breaks the cycles that phosphorus has
established over millions of years, and sells it to the highest bidder in an international market.
Given the vital role of phosphorus in the formation of DNA and RNA, cell membranes, ATP
molecules, bones and teeth- in short, sustaining all life systems on Earth, it is concerning that
phosphate is traded as a commodity at all. The history of industrial agriculture provides ample
reason to question the relationship between the benevolent goal of feeding the world and
synthetic phosphate production, opening up the possibility of more ambitious goals in our
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engagement with phosphogypsum. Mosaic’s business is neither inevitable nor essential - quite
the contrary. It’s wastes, and even the fundamental goals of its operations deserve scrutiny.
___
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4.3. Big Number Competition
The city of Mulberry in Polk County, FL calls itself the 'Phosphate Capital of the World.' Its
Chamber of Commerce website describes its origins as a mining town, springing up in the 1890s
around a convenient railroad stop for local phosphate companies. "The history of Mulberry
begins with Phosphate," it announces. The town was named for the Mulberry tree that marked
where goods were picked up and dropped off.41 Though phosphate rock has since run out and the
mining operations have moved South, the larger phosphate industry remains influential in the
city.42 In downtown Mulberry, right next to its City Hall and the Police Department is a small
complex called the 'Phosphate Museum.’ It demonstrates how the industry uses cherry-picked
information, lack of context, and the huge numbers involved in its operations to conceal and
misrepresent its impact in the region.
The Phosphate Museum consists of three separate galleries. The ‘Fossil Gallery’ with its
dioramas and ancient bones of saber-toothed cats, giant crocodiles, and mammoths, is the biggest
draw.43 The 'Historic Gallery,' features large timelines, old photographs, and plaques describing
the history of Mulberry and its phosphate mining industry. It does not spend much time on
developments after 1945, which it marks as the beginning of the 'Present Mining Practice,'
However, the Mulberry’s shift from mines to chemical plants begins in 1947, and it is precisely
during this period that our mountains of phosphogypsum began to rise. The ‘Phosphate Gallery’
makes the most direct effort to address the dangerous impact of the industry. It does this with an
entire wall dedicated to ‘Phosphate Myths and Facts,’ where it stages an imaginary debate
between critics of the industry and their ‘myths,’ and offers ‘facts’ to address the concerns. The
wall of text is a surprisingly adversarial and dense display in a gallery that also features walls of
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cartoon illustrations, toy excavators, and the museum’s mascot, 'Smiley the Smilodon,' a bipedal
saber-tooth cat in human clothes. The ‘Phosphate Myths & Facts’ display demonstrates some of
the most common strategies used by the industry to selectively convey and mischaracterize
information regarding phosphate mining and processing.

Smiley the Smilodon, Phosphate Myths & Facts wall

Four of the twelve ‘myths’ are concerns regarding the reclamation of phosphate mines, the
disposal of wastewater in local water bodies, the risk of breaches in clay settling ponds, and the
general worry about lack of oversight for the industry. The gallery rebuts these concerns by
claiming that the government regulations that the industry operates under ensure its
environmentally sustainable operations. This is disingenuous because regulations forced onto the
industry by the state, often in response to public pressure after an accident, do not demonstrate
the industry’s commitment to environmental stewardship. The phosphate industry fights new
regulation tooth and nail, consistently works to loosen existing regulation, and has paid
exorbitant fines for disregarding regulations entirely.4445 Additionally, these claims ignore the fact
that some FDEP requirements, such as those for reclaiming mined-out land, are not as
reassuring as they might seem. ‘Reclamation’ does not require the mining company to restore the
land to its previous state. It only requires that the mined-out land be converted to some
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‘beneficial use.’ This means that after chewing up thousands of acres of biomes and impacting
the hydrology and ecosystem of the region for miles, the company can simply level the mine and
install solar panels over it, or build a golf course.4647 When vegetation is planted as part of the
reclamation process, the changes that mining has caused to the soil properties of the region make
it impossible to reintroduce indigenous species and recreate the habitats that had developed there
over millennia.48
Another strategy employed by the ‘Phosphate Myths & Facts’ wall is to support their arguments
by deploying the massive numbers involved in the processes of the modern phosphate industry
without context. For example, to address a question about the industry’s economic value to
Florida, the display states that phosphate creates “6000 jobs,” has paid “$85 million in taxes and
fees” in 2003 alone, and has contributed “$500 million to the Conservation and Recreation Lands
Trust Fund” since 1979. It is of course, harder to enumerate how many jobs and how much
revenue has been lost because of the impact of phosphate mining and processing.49 Algae blooms
alone, which have been proven to be linked to nutrient-rich phosphate industry waste and
fertilizer runoff, cost the state millions in medical expenses, cleanup costs, and tourism losses.50
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With regard to the payments to the Conservation and Recreation Lands trust fund, these are not
charitable donations - CARL is an excise tax imposed on phosphate rock. Florida set up the
CARL trust fund in 1979 so that the profits from the destruction of habitats through phosphate
mining and processing could help maintain protected areas elsewhere like state parks. This
questionable environmental balancing act is further compromised, however, every time
lawmakers dip into the CARL trust to help pay the cost of cleaning up the phosphate industry’s
own messes - including maintaining aging, abandoned gypstacks.51 On its website, Mosaic
announces, “Annually, we contribute about $12 million through philanthropic funding, employee
engagement and in-kind donations.”52 But while this number might seem impressive, the power
bill at just Mosaic’s Four Corners mine in 2005 was $3 million per month. In the earlier section
on Progress Village, we mentioned a settlement in 2015 following Mosaic’s failure to disclose
toxics to the community and the EPA - the amount that Mosaic paid for that particular infraction
was close to two billion dollars. This staggering amount - representing the damages from just one
lawsuit (though it is largest to date) - gives us valuable perspective with which to reconsider the
scale of the companies charitable donations and community contributions.
The phosphate industry takes advantage of the fact that most of us have no frame of reference for
scale at which it operates. The volumes, dollar amounts, and time spans involved are immense,
and as demonstrated by the Phosphate Museum, are deployed to counter criticism. The ‘big
numbers’ approach naturally moves the conversation away from the stories of the stacks and the
real-world communities that they impact, and towards more abstract debates about global food
security that contribute to what environmental scholars call ‘psychological distance’ between the
audience and phosphogypsum.5354 In this distant and abstract space, entire communities in Polk,
Hillsborough, Manatee and Hardee counties are subsumed by the needs of the State’s balance
book, the country’s food production system, the world population, and other constructions of ‘the
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greater public good.’ To this end, they can be reasonably and rationally sacrificed through the
same “routine bureaucratic procedures: means-ends calculus, budget balancing, universal rule
application” that have justified the most startling acts of violence against marginalized
communities throughout history.55
It appears that, having been drawn into this debate about ‘the greater public good,’ the phosphate
industry and environmental groups are in a competition to mobilize the largest numbers possible
against each other. One problem with this strategy, as we have noted earlier, is that it is difficult
to put into numbers the alternate reality of a Florida without large-scale industrial phosphate
mining and processing. The scenario that did not come to pass cannot easily be measured, and so
the industry will always have an upper hand in a competition of data. What can be measured,
however, is the volume and toxicity of its waste, the breadth of the habitat loss, the scale of its
accidents, and so on, and these are the numbers that activists mobilize to counter the narratives of
the industry. Most writing on phosphogypsum from activist groups and journalists alike opens
with a number that I have avoided:
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The weight of all the phosphogypsum across the 25 gypstacks in Florida is approximately one
billion tons. Some other starting figures that are often cited in these articles include:
30 million tons of PG are produced every year. Gypstacks carry up to 700 million gallons
of wastewater in the reservoirs atop them. Phosphate mining covers 1.3 million acres of
land across Central Florida. Mosaic is permitted to pump 70 million gallons of water
from the aquifer per day. And so on, and so on.
It is unclear whether newcomers to the topic of phosphates who are encountering PG for the first
time benefit from this manner of discourse. Research in the social sciences on awareness raising
campaigns has shown that focusing on the massive scale of an issue “may make individuals feel
that the problem is too great to be solved, and therefore may induce apathy, rather than
activism.”57 Lessons from the field of climate change communication show that real-world
stories with targeted messages based on shared values are the best way to build trust and
engagement on difficult issues.58 By framing PG in terms of world population and food security,
the phosphate industry not only creates a reasonable narrative about the inevitability and
necessity of phosphogypsum, but also puts pressure on writing critical of the industry to engage
its arguments in the same abstract space of millions and billions.
___
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5. The Problem of Phosphogypsum
So far, we have investigated how phosphogypsum stacks came to be situated where they are.
Central Florida’s geology created the phosphate rock that brought the phosphate industry to
Florida, but it is the state’s political climate and racial geography that have enabled the industry
to consolidate and grow to the scale we see today. We have also interrogated the narratives that
the phosphate industry uses to dissuade those who stumble across gypstacks and Bone Valley’s
PG-proximal communities. The industry moves the conversation from the local to the abstract,
framing phosphogypsum as the inevitable and necessary cost of global food security. Despite the
questionable assumptions this narrative relies on, it has proved effective in overwhelming local
concerns with the needs of the world population, and also pressures groups critical of the
industry into mobilizing the largest numbers available to them in response. To the layperson, this
discourse makes phosphogypsum an abstract and overwhelming entity - both an apocalyptic
threat, and essential to our survival at the same time. These barriers rely on each other to
function effectively. When PG is concentrated in isolated low income communities of color, it is
easy for those protected from its immediate health consequences to accept it as an unfortunate
but necessary risk. However, when PG spills out of its designated boundaries, it suddenly
becomes tangible and urgent to new groups of people who have the resources to demand that
something be done about phosphogypsum. During these gypstack ‘accidents,’ phosphogypsum
struggles through the barriers of concentration and abstraction to attain a brief moment in the
public eye. In this section, we see how the phosphate industry and news media alike frame these
events in a way that pushes PG back into its containment rather than directing the energy of the
moment towards pursuing lasting solutions.
Most people are introduced to phosphogypsum when local news outlets cover ‘accidents’ at
phosphogypsum stacks. The most recent of these incidents took place in April 2021, when a leak
was detected in one of the holding ponds at Piney Point - an old gypstack complex in Manatee
County, FL. Around 300 homes were evacuated in fear that the walls of the pond would collapse
entirely, flooding the region with 480 million gallons of wastewater. To prevent this scenario,
over 200 million gallons of its contents were drained and diverted into Tampa Bay. During this
period, news stations like WTSP aired segments titled, ‘What is phosphogypsum?’ - one anchor
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quipping that the term ‘phosphogypsum stacks’ had “basically been added to our vernacular
here” over the last few days. In a one and a half minute segment, WTSP promises to get to the
bottom of the question of “why do we even have them?” by taking “a deeper dive into the
science behind all of it.”59 In the segment, a reporter from WTSP interviews Matthew Pasek, a
professor in the School of Geosciences at USF, explains that PG is produced in a 5-1 ratio in the
production of phosphoric acid. Phosphorus, it is noted, is necessary because it is vital to food
production. “Is acquiring phosphate worth the risk?” the journalist asks, and Pasek’s response,
after a moment of pause, is ‘yes’ - “six billion of the seven billion people on earth are fed
through the use of fertilizers” he says.
These short segments introducing PG nearly always conflate the necessity of elemental
phosphorus in life processes with the necessity of Florida's phosphate fertilizer production,
uncritically reinforcing the industry narrative of their necessary and inevitable waste. The power
of the ‘food security’ narrative is apparent in its popularity in local news reporting as simple and
‘scientific’ explanation for the existence of PG. In these news segments, the production of PG is
a forgone conclusion, and the benevolent industry is separated from its unruly waste. The
characterization of these events as ‘accidents’ works to move shift responsibility away from the
companies and state regulators involved. An accident is, by definition, an unexpected and
unintentional event. In the next section, we investigate the history of Piney Point’s stewardship to
argue that the April 2021 incident was a predictable consequence of nearly 60 years of
negligence, greed, and unheeded warnings.
___
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5.2. Accidents and Failures at Piney Point

The Borden Chemical Company first built a phosphate processing plant on the land in 1966, but
Piney Point would pass hands four more times in twenty years as successive owners were caught
dumping illegally into Tampa Bay, resulting in two separate occasions when the waste caused
massive clouds of toxic gasses to rise and spread into the nearby communities. 1993 would see
the Mulberry Corporate take over, and begin stacking phosphogypsum at the site for the first
time. Gypstack water would soon seep into the ground drawing a fine of $135,000, and despite
the State lowering the fine ten-fold and permitting more wastewater dumping into the harbor to
ease the company’s burdens, the Mulberry Corporation would file for bankruptcy and abandon
the plant in 2001. The Florida DEP was forced to take over, and attempted to ‘close’ the stack
permanently - which, predictably, involved four more years of emergency waste-dumping (of a
collective billion gallons) into the Bay, and an EPA-sanctioned dump into the Gulf of Mexico for
good measure. This period was the closest that Piney Point reservoirs came to being drained
fully, as the DEP had sufficient funds allocated at the time. Instead of following through
however, they sold the site to a private company, HRK Holdings LLC, in 2006. HRK added even
more waste (this time, from a port dredging project) to Piney Point - their proposal to do so was
vehemently opposed at the time by the U.S. Army Corps of Engineers, but HRK hired their own
consultants who reported full confidence in the safety of the project. The permit was granted, the
dredging-waste was added, a leak immediately occurred, another emergency waste-water dump
was sanctioned, and HRK sued their consultants for misleading them before filing for Chapter 11
bankruptcy themselves in 2012. Between 2012 and 2020, with the company in deep financial
trouble and the site’s aging infrastructure crumbling, engineers would warn the DEP that the
issues from the 2012 leak had not been addressed and another could happen at any time. HRK
and the DEP dismissed the report, claiming that routine inspections and maintenance ensured the
gypstack system to be in a “generally good condition.” This brings us to April 2021 incident, the
evacuation order, and the latest emergency dump - this time of 400 million gallons, into the
Tampa Bay. 60 The Tampa Bay Times has published an article that lays out this fraught history in
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a concise timeline.61 From it, it is clear to see that Piney Point is less of a ‘ticking timebomb,’ as
it is often described, and more like a trash fire that has been continuously burning for over half a
century. Despite this, the article is titled, ‘Piney Point from 1966-present: On the edge of
disaster.’
After all that’s happened, what would it take for the Florida DEP, fertilizer producers, or the
holding companies to rule that a disaster has taken place? I firmly believe that, had the reservoir
at Piney Point collapsed in April 2021 and the full 400 million gallons of waste spilled out, the
statements the next morning would have read: “Disaster averted as homes, businesses evacuated
before wastewater release.” At this point, so many groups have their fingers in the pie at Piney
Point that, to admit that a disaster is taking place as we speak is to admit the culpability of
everyone involved. Instead, responsibility lands onto the wastes themselves - it was the gypstack
itself that ‘failed.’ Describing a leak or spill as a ‘gypstack failure’ grants phosphogypsum a
limited subjectivity - purely for the purpose of taking on blame for the risks accumulated by its
stewards for over 50 years.62
When news media ignores the fundamentally unsustainable practices of the synthetic fertilizer
industry and the consistent mismanagement of its sites, and instead tells a story of sporadic
accidents and dangerous wastes, it is framing phosphogypsum as the source of the danger rather
than a consequence. The problem of PG is framed as a problem of improper containment, and
solving this problem is conveyed as the work of finding more ‘permanent’ sites and methods for
the disposal for PG. Public pressure and activist energy is directed towards forcing PG away and
out of sight once again. Accident-focused reporting reinforces the idea that there’s no reason for
concern as long as waste does not spill out, and harm is kept concentrated within its typical
boundaries in places like Progress Village.63 Jaclyn Lopez is a senior attorney at the Florida
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Center for Biological Diversity and has been a close observer of the phosphate industry for
decades. She has been part of numerous legal challenges that work to hold the DEP and
phosphate companies accountable for not just for their ‘accidents’ but for the “regulatory failures
and chronic injustices that pose catastrophic environmental harms and place disproportionate
health and safety risks on Black, Indigenous, and people of color (BIPOC) and low-wealth
communities.”64 The first step, Lopez and her colleagues agree, is to immediately stop producing
more phosphogypsum- to stem the bleeding, so we can embark on the significant task of
repairing the broken regulatory framework and industrial agricultural system that brought PG
into existence.
___
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5.3. The Loneliest Wastes
This thesis has focused on the context of unsustainable land use, resource extraction, corporate
and regulatory negligence, and systemic racial and economic exploitation that made
phosphogypsum stacks possible. With this context, it becomes clear that better, safer gypstacks
will not fix the structural issues that plague Central Florida and promote unsustainable
agricultural practices around the world. Nonetheless, it is important to address the fact that
phosphogypsum itself, due to its own material properties, poses a serious and ongoing threat to
public health. Phosphogypsum contains harmful levels of radioactive isotopes that emit radon
gas as they decay. Research shows “higher mortality rates from all-causes, all cancers, lung
cancer, leukemia, and some nonmalignant diseases (e.g., other mental disorders and COPD)” for
workers at phosphate facilities when compared with national averages.65 Studies on the effect of
long term proximity to phosphogypsum in particular are lacking, and the Florida Institute for
Health Innovation attributes this to efforts by phosphate mining companies to direct funding for
PG research away from its human health consequences and towards finding economically
beneficial applications for their PG. Residents in PG-proximal communities, however,
consistently report problems with air and water quality as a result of airborne particulate matter
from the stack and the leaching of wastewater.6667 Gypstacks can contain significant amounts of
sulfur, arsenic, barium, cadmium, chromium, copper, fluoride, lead and zinc, and many old
gypstacks are not lined at all, which leads to rainwater leaching these containmaints into water
bodies and underground to the aquifer.
These characteristics - particularly its radioactivity - are so alarming that every news report about
a gypstack will unfailingly mention that the phosphogypsum is radioactive, even as they often
neglect to mention any of the actors responsible for producing it, and stacking it hundreds of feet
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high. Can the dangerous material characteristics of phosphogypsum be communicated without
falling into the trap of villainizing waste and hiding its makers? How can we convey the serious
health consequences of PG for BIPOC and low-income communities while being attentive to the
broader context of its production?
I believe that the answer lies in recognizing that the dangerous properties of phosphogypsum are
a result of the displacement and concentration to which it has been subjected during the
processes of phosphate mining and phosphoric acid production. Natural radioactivity is present
in every region on the planet, and there are very few places where radiation from naturally
occurring radioactive materials (or NORM) is cause for health concerns. However, the phosphate
mining process pulls these materials from their safe location in the soil matrix, the phosphate
beneficiation process concentrates them and binds them to phosphogypsum byproduct, and the
creation of gypstacks brings these newly ‘enhanced’ radioactive materials into contact with
vulnerable communities.68 This is how phosphogypsum comes to possess dangerous levels of
radioactivity. When industrial processes exposes and concentrate NORM, the substances are
reclassified as ‘technologically enhanced naturally occurring radioactive materials’ (TENORM),
and the issue has been public knowledge in the USA since at least 1983. 69 The dangerous
radioactivity of phosphogypsum cannot be discussed without this context. Gypstacks are
radioactive because phosphate companies unearth, concentrate, and expose radioactive materials
in open-air storage close to human habitation.
PG is not the only material whose natural tendencies are transformed into hazardous behaviors
through the industrial phosphate beneficiation process. Clay serves a vital function in attracting
and holding nutrients for plants, as well as controlling the soil’s water and oxygen content as part
of the matrix. During phosphate mining, it is unearthed, separated, and saturated with water
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when the matrix is turned into a slurry. When the desirable materials are extracted from this
slurry, the remaining clay sludge must then be disposed of - at which point the water-holding
capacity of clay becomes undesirable. This is how ‘clay settling areas’ or CSA came to be - they
are vast ponds that cover hundreds of thousands of acres of mined out land in which the mining
company leaves the clay for up to 60 years, waiting for it to dry out before it can be covered
over.70
Materials do not change their behaviors to accommodate us when we classify them as waste.
Clay cannot stop holding water just because this characteristic is now suddenly undesirable in the
context of phosphoric acid production. Every material that is wasted experiences this shift when its fundamental attributes are reframed as problems to be overcome in the context of
containment and disposal. There is a compelling sense of tragedy to this process that is most
apparent to us in the case of municipal waste. Trash and garbage are often still recognizable as
the objects and materials with which we had relationships in the outside world. Though
sometimes warped and grimy, they retain the images and features that were carefully designed to
attract, assist, and satisfy us before they were wasted. These are items we are often intimately
familiar with. Many have lived together with us, been held in our hands, or touched by our lips their blemishes are often a record of our relationships with them. It is no wonder that that trash
and garbage have inspired so much art and scholarship that urges us to stick with waste - to
observe them with care, follow them along their lonely journeys, and reconsider our relationships
with them. Industrial byproducts however are wasted at birth. When phosphogypsum is extracted
from phosphate rock in the depths of the phosphate beneficiation plant, it has already become
waste, and is exclusively treated as such. It, and other byproducts like it, suffer from all the
reductive ways in which we imagine waste with none of the generative potential of a past in
which they were familiar, valuable or desired. It is no wonder that byproducts like PG become
easy scapegoats - taking responsibility for the ‘failures’ of the systems of containment and
disposal in which they themselves are victims.
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6. A Different Story

In the task of identifying the barriers that make phosphogypsum distant and dreadful, I believe
we have begun identifying ways to close this distance - ways to imagine and communicate about
PG that do not misrepresent its origins, assign it blame, or push it out of sight. In this story of
PG, it is no longer a disembodied term that bears the burden of preventing world-wide starvation
- there is now space for local issues and the stories of individual waste sites to emerge. In these
sites, PG is not a foregone conclusion, and is being constantly negotiated and renegotiated, zoned
and rezoned. Specific, grounded understandings of phosphogypsum open up the possibility to
feel curiosity about industrial wastes rather than just despair - we are invited to become familiar
with the names of the gypstacks, and their unique personalities and histories. For example, the
gypstack complex at Mosaic - Green Bay, has been fairly docile through its life, shouldering its
burden with hardly a high profile leak or spill to its name. The gypstacks at the Mosaic New-Wales facility, on the other hand, have been a containment nightmare. The New-Wales site
is especially prone to sinkholes - one of which was so massive that tabloids announced that a
new Disney ride that had just opened- ‘The Journey to the Center of the Earth!’72 Humor!another possibility that emerges when waste sites are given careful attention rather than being
abstracted away.
In this story of PG, we shift responsibility back onto the chemical company, and away from the
waste itself - we recognizes the plight of phosphogypsum as a material has been isolated from its
soil matrix and trapped in a strange, bright, above-ground world where its every movement is
met with emergency warnings (“Gypstack failure detected!”), and a fleet of earthmovers to shore
up its walls. I personally am fascinated by the usage of the term ‘isolation’ in material-science
contexts. It is a word with bleak connotations that are not entirely misplaced when applied to
71
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chemical elements. These substances, much like human beings, often do not comfortably exist in
an isolated state - some like phosphorus, for example, will reach out to form new bonds at the
slightest opportunity, embracing oxygen to burn up in a brilliant flame. In a rather callous move,
we have classified elements that respond poorly to isolation as ‘unstable.’ ‘Unstable’ is also one
of the most common terms used by critics of the phosphate industry to describe the behavior of
gypstacks, but I have never heard PG’s tendency to scatter, shift, and spill be attributed to its
isolated state. In this story of PG, we can recognize gypstacks as trying to reach out and establish
relationships in an alien world, while the industry that brought them into being attempts to
renounce responsibility for them. Phosphate companies actively sponsor research into potential
markets for PG, push for EPA approval for its use as a construction material, and search for new,
stronger barriers between us and PG. Deep well injection is one such strategy - it proposes
burying PG deep beneath the aquifer, where it would be incredibly difficult to observe its scale
and follow its movements.73 After all, the surface of the earth is such a strong barrier to attention
that term ‘underground’ is used to mean ‘secret’ or ‘in hiding.’
While the byproducts from many extractive industries can be burned, buried or sunk,
phosphogypsum stacks stand towering as monuments to the cost of synthetic fertilizer production
on the planet. In our story of PG, gypstacks are not ‘ticking time bombs,’ because the very
existence of these lonely mountains indicates that a disastrous process of
resource-commodification has already taken place. Shifting blame away from PG, we are able to
recognize that the scale of phosphogypsum’s production, its radioactivity, and its unstable
isolation are serious vulnerabilities for the phosphate industry. When environmental groups
pursue litigation against new phosphate mines or processing plants, the towering gypstacks do
anti-industrial work, resisting their containment out in the open, acting as 400ft-tall warning
signs for the dangers of approving permits for the mining and processing of phosphate rock in
the region. These are some ways of seeing phosphogypsum that can be found behind the barriers
between us and the gypstacks in Florida, USA. And for those of us living elsewhere, there are
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certainly many lonely industrial wastes closer to home that equally deserve this care and
attention. Some might even be waiting to be engaged as unlikely allies in our effort to ensure a
more just future for all our planet’s inhabitants.

59

60

61

62

[Previous 3 pages can be combined as shown]

___

63

References

Alexander, Catherine. “When Waste Disappears, or More Waste Please!” RCC
Perspectives, no. 1, Rachel Carson Center, 2016, pp. 31–40.
Appadurai, Arjun. The Social Life of Things: Commodities in Cultural Perspective.
Cambridge University Press, 1988.
Ashley, K., et al. “A Brief History of Phosphorus: From the Philosopher’s Stone to
Nutrient Recovery and Reuse.” Chemosphere, vol. 84, no. 6, 2011, pp. 737–746.,
https://doi.org/10.1016/j.chemosphere.2011.03.001.
Barnes, Bethany, Christopher O'Donnell, and Zacahary T. Sampson. “Failure at Piney
Point: Florida Let Environmental Risk Fester despite Warnings.” Tampa Bay Times, April
17, 2021.
https://www.tampabay.com/news/environment/2021/04/17/failure-at-piney-point-a-disaster
-foretold/.
Beavers, Casey. “An Overview of Phosphate Mining and Reclamation in Florida,” April
2013.
https://soils.ifas.ufl.edu/media/soilsifasufledu/sws-main-site/pdf/technical-papers/Beavers_
Casey_No_Embargo.pdf.
“Bigger Farms, Bigger Problems.” Union of Concerned Scientists, April 14, 2021.
https://www.ucsusa.org/resources/bigger-farms-bigger-problems.
Buell, Lawrence. “Toxic Discourse.” Critical Inquiry, vol. 24, no. 3, The University of
Chicago Press, Apr. 1998, pp. 639–65. journals.uchicago.edu (Atypon),
doi:10.1086/448889.
Cassels, Laura. “Avoiding Words 'Climate Change,' Desantis Says Global-Warming
Concerns Involve 'Left-Wing Stuff'.” Florida Phoenix, December 7, 2021.
https://floridaphoenix.com/2021/12/07/avoiding-words-climate-change-desantis-says-globa
l-warming-concerns-involve-left-wing-stuff/.
Cheeseman, Nic, and Caryn Peiffer. “Why Efforts to Fight Corruption Hurt Democracy:
Lessons from a Survey Experiment in Nigeria.” ACE. Anti-Corruption Evidence SOAS
Consortium, October 2020.
https://ace.soas.ac.uk/publication/why-efforts-to-fight-corruption-hurt-democracy-nigeria/.

64

“Clay Settling Ponds.” Florida Industrial and Phosphate Research Institute. Accessed April
2022.
https://fipr.floridapoly.edu/about-us/phosphate-primer/clay-settling-ponds.php#:~:text=The
%20finest%20particles%20of%20clay,referred%20to%20as%20phosphatic%20clay.
Comanco. “Comanco's Drone Captures Incredible Progress at North Florida Gypsum
Stack.” COMANCO, February 15, 2019.
https://comanco.com/blog/comancos-drone-captures-incredible-progress-at-north-florida-g
ypsum-stack/.
“Comanco's Drone Captures Incredible Progress at North Florida Gypsum Stack.”
COMANCO, February 15, 2019.
https://comanco.com/blog/comancos-drone-captures-incredible-progress-at-north-florida-g
ypsum-stack/.
“Community Giving - Mosaic Co.” Accessed April 3, 2022.
https://www.mosaicco.com/Community-Giving.
“Community Giving - Mosaic Co.” Accessed April 3, 2022.
https://www.mosaicco.com/Community-Giving.
“Community Giving.” Florida Phosphate Mosaic. Accessed April 2022.
https://www.mosaicfloridaphosphate.com/communities/.
Corner, Adam, and Chris Shaw. “Principles for Effective Communication and Public
Engagement on Climate Change.” Climate Outreach - IPCC Communications Handbook.
Accessed April 4, 2022.
https://www.ipcc.ch/site/assets/uploads/2017/08/Climate-Outreach-IPCC-communicationshandbook.pdf.
de Coverly, Edd, et al. “Hidden Mountain: The Social Avoidance of Waste.” Journal of
Macromarketing, vol. 28, no. 3, SAGE Publications Inc, Sept. 2008, pp. 289–303. SAGE
Journals, doi:10.1177/0276146708320442.
Deshazo, Randy. “The Economic Ripple Effects of Florida Red Tide - TBRPC.” Tampa
Bay Regional Planning Council . Regional Economic Analysis Program. Accessed April 4,
2022.
https://www.tbrpc.org/wp-content/uploads/2019/01/The-Economic-Ripple-Effects-of-Flori
da-Red-Tide_unsigned.pdf.
Emsley, John. The 13th Element: the Sordid Tale of Murder, Fire and Phosphorus. Wiley,
2002.

65

“EPA Petitioned to Protect Communities, Environment from Radioactive Phosphogypsum
Stacks, Wastewater.” Waterkeeper Alliance, February 8, 2021.
https://waterkeeper.org/news/epa-petitioned-to-protect-communities-environment-from-rad
ioactive-phosphogypsum-stacks-wastewater/.
“Florida Gypsumstacks.” ArcGIS. Accessed April 3, 2022.
https://www.arcgis.com/home/webmap/viewer.html?panel=gallery&layers=6277c3b1eeae4
a818f8683fc29e6b35b.
“Food Security Status of U.S. Households in 2020.” Economic Research Service U.S.
Department of Agriculture, 2020.
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/key-stati
stics-graphics/.
“Former Hardee County Mine Site to Produce Economic and Environmental Benefits.”
Mosaic News. Florida Phosphate Mosaic, September 14, 2021.
https://www.mosaicfloridaphosphate.com/former-hardee-county-mine-site-to-produce-econ
omic-and-environmental-benefits/.
Gabrys, Jennifer. “Sink: The Dirt of Systems.” Environment and Planning D: Society and
Space, vol. 27, no. 4, SAGE Publications Ltd STM, Aug. 2009, pp. 666–81. SAGE
Journals, doi:10.1068/d5708.
Ginty, Molly M. “‘Forever Chemicals’ Called Pfas Show up in Your Food, Clothes, and
Home.” NRDC, January 7, 2021.
https://www.nrdc.org/stories/forever-chemicals-called-pfas-show-your-food-clothes-and-ho
me.
Goldenberg, Suzanne. “Half of All US Food Produce Is Thrown Away, New Research
Suggests.” The Guardian, July 13, 2016.
https://www.theguardian.com/environment/2016/jul/13/us-food-waste-ugly-fruit-vegetable
s-perfect.
Harris, Alex. “Florida's Climate Change Plan Ignores What Causes Climate Change.”
Tampa Bay Times, March 11, 2022.
https://www.tampabay.com/news/environment/2022/03/11/floridas-climate-change-plan-ig
nores-what-causes-climate-change/.
Hawkins, Gay. The Ethics of Waste: How We Relate to Rubbish. Rowman & Littlefield
Publishers, 2006.

66

Hietala, Marika. “Safer-than: Making Nuclear Waste Disposal More Familiar.” Science as
Culture, vol. 0, no. 0, Routledge, Jan. 2021, pp. 1–23. Taylor and Francis+NEJM,
doi:10.1080/09505431.2021.1872520.
Hull, Victor. “Phosphate Cleanup Could Tap Land Fund.” Herald-Tribune, March 26, 2004.
https://www.heraldtribune.com/story/news/2004/03/26/phosphate-cleanup-could-tap-land-f
und/28796410007/.
Hull, Victor. “`Gyp Stacks' Loom Large over Florida's Future.” Gainesville Sun, November
23, 2003.
https://www.gainesville.com/story/news/2003/11/23/gyp-stacks-loom-large-over-floridas-f
uture/31651267007/.
Hull, Victor. “`Gyp Stacks' Loom Large over Florida's Future.” The Gainesville Sun,
November 23, 2003.
https://www.gainesville.com/story/news/2003/11/23/gyp-stacks-loom-large-over-floridas-f
uture/31651267007/.
“Imminent Failure of Phosphogypsum Stack in Tampa Bay Exposes Phosphate Industry
Risks.” Center for Biological Diversity, April 3, 2021.
https://biologicaldiversity.org/w/news/press-releases/imminent-failure-of-phosphogypsumstack-in-tampa-bay-exposes-phosphate-industry-risks-2021-04-03/.
Komenda, Ed. “‘It Will Poison Everything.’ Native Americans Protest Yucca Mountain
Nuclear Waste Site.” Reno Gazette Journal,
https://www.rgj.com/story/news/2019/05/22/yucca-mountain-nuclear-waste-nevada-test-sit
e/3694806002/. Accessed 11 Apr. 2021.
Korten, Tristram. “In Florida, Officials Ban Term 'Climate Change' | Miami Herald,”
March 2015. https://www.miamiherald.com/news/state/florida/article12983720.html.
Kumar, Richa. “India’s Green Revolution and Beyond: Visioning Agrarian Futures on
Selective Readings of Agrarian Pasts.” Economic & Political Weekly: Technology and
Society, August 24, 2019.
Latour, Bruno. We Have Never Been Modern. Harvard University Press, 1993.
Liboiron, Max. “Land, Nature, Resource, Property.” Essay. In Pollution Is Colonialism.
Duke University Press, 2021.
Liboiron, Max. “Municipal versus Industrial Waste: Questioning the 3-97 Ratio.” Discard
Studies, September 18, 2018.

67

https://discardstudies.com/2016/03/02/municipal-versus-industrial-waste-a-3-97-ratio-or-so
mething-else-entirely/.
Lopez, Jaclyn. “Florida's Latest Regulatory Nightmare Exposes a Glaring National
Failure.” The Hill, April 7, 2021.
https://thehill.com/opinion/energy-environment/546983-floridas-latest-regulatory-nightmar
e-exposes-a-glaring-national.
Maiella, Robert, and et al. “The Psychological Distance and Climate Change: A Systematic
Review on the Mitigation and Adaptation Behaviors.” Frontiers in Psychology. Accessed
April 2022. https://doi.org/10.3389/fpsyg.2020.568899.
McCloud, Cheryl. “Phosphogypsum Stacks in Florida: What Are They and Where Are
They Located?” Sarasota Herald-Tribune, April 7, 2021.
https://www.heraldtribune.com/story/news/local/2021/04/07/phosphogypsum-stacks-pineypoint-florida-list-map-phosphate-mining-wastewater-phosphorus/7120844002/.
“Mosaic Announces New Environmental Net Zero Targets.” Florida Phosphate Mosaic,
December 9, 2021.
https://www.mosaicfloridaphosphate.com/mosaic-announces-new-environmental-net-zero-t
argets/.
“Mosaic Co. | Violation Tracker.” Accessed April 2022.
https://violationtracker.goodjobsfirst.org/parent/mosaic-co.
“Mosaic Florida Operations.” Facebook. Accessed April 2022.
https://www.facebook.com/mosaicfloridaoperations.
Newborn, Steve. “Environmental Groups Are Suing Manatee County over the Piney Point
Wastewater Injection.” WUSF Public Media, September 29, 2021.
https://wusfnews.wusf.usf.edu/environment/2021-09-29/environmental-groups-are-suing-m
anatee-county-over-the-piney-point-wastewater-injection.
O, Christopher. “Piney Point from 1966-Present: On the Edge of Disaster.” Tampa Bay
Times. Accessed April 4, 2022.
https://www.tampabay.com/news/environment/2021/04/06/piney-point-from-1966-presenton-the-edge-of-disaster/.
O'Donnell, Christopher. “Piney Point from 1966-Present: On the Edge of Disaster.” Tampa
Bay Times, April 6, 2021.
https://www.tampabay.com/news/environment/2021/04/06/piney-point-from-1966-presenton-the-edge-of-disaster/.

68

“Other Phosphate Deposits.” Florida Industrial and Phosphate Research Institute,
November 9, 2021.
https://fipr.floridapoly.edu/about-us/phosphate-primer/other-phosphate-deposits.php.
“Our Impact in Polk County.” Florida Phosphate Mosaic, July 19, 2021.
https://www.mosaicfloridaphosphate.com/communities/polk-county/our-impact-in-polk-co
unty/.
“Over 50% Agricultural Families in Debt with Average Loan of RS 74K in 2019.”
Business Standard. Press Trust of India, September 10, 2021.
https://www.business-standard.com/article/economy-policy/over-50-agricultural-families-i
n-debt-with-average-loan-of-rs-74k-in-2019-121091001032_1.html.
Pahwa, Nitish. “What's Driving the Biggest Protest in World History?” Slate Magazine.
Slate, December 9, 2020.
https://slate.com/news-and-politics/2020/12/india-farmer-protests-modi.html.
“Phosphogypsum Stacks.” Florida Industrial and Phosphate Research Institute, November
9, 2021. https://fipr.floridapoly.edu/about-us/phosphate-primer/phosphogypsum-stacks.php.
Pittman, Craig. “After 3-Week Delay Telling Public about Contaminated Sinkhole, Gov.
Rick Scott Wants Faster Notice.” Tampa Bay Times, September 26, 2016.
https://www.tampabay.com/news/environment/water/after-3-week-delay-telling-public-of-s
inkhole-gov-scott-changes-the-rules/2295263/.
Pittman, Craig. “Don't Hold Your Breath Trying to Sue Mosaic over the Massive Mulberry
Sinkhole; It Takes a While.” Tampa Bay Times. Tampa Bay Times, August 24, 2019.
https://www.tampabay.com/news/environment/water/dont-hold-your-breath-trying-to-suemosaic-over-the-massive-mulberry/2302443/.
Pittman, Craig. “Mosaic Spent 20 Years Planning New Phosphate Mine. DeSoto County
Has Rejected It.” Tampa Bay Times. Tampa Bay Times, August 22, 2019.
https://www.tampabay.com/news/environment/Mosaic-spent-20-years-planning-new-phosp
hate-mine-DeSoto-County-has-rejected-it_170349203/.
Pittman, Craig. “Phosphate Giant Mosaic Agrees to Pay Nearly $2 Billion over
Mishandling of Hazardous Waste.” Tampa Bay Times, October 2, 2015.
https://www.tampabay.com/news/environment/phosphate-giant-mosaic-agrees-to-pay-2-bil
lion-over-mishandling-of/2247897/.
Pittman, Craig. “The Clock Is Ticking on Florida's Mountains of Hazardous Phosphate
Waste.” Sarasota Magazine, April 26, 2017.
https://www.sarasotamagazine.com/news-and-profiles/2017/04/florida-phosphate.
69

Reno, Joshua. Waste Away: Working and Living with a North American Landfill.
University of California Press, 2016.

Rose, Deborah. “An Indigenous Philosophical Ecology: Situating the Human.” The
Australian Journal of Anthropology, vol. 16, no. 3, 2005, pp. 294–305. Wiley Online
Library, doi:https://doi.org/10.1111/j.1835-9310.2005.tb00312.x.
Rose, Deborah Bird, et al. “Thinking Through the Environment, Unsettling the
Humanities.” Environmental Humanities, vol. 1, no. 1, 2012, pp. 1–5. DOI.org (Crossref),
doi:10.1215/22011919-3609940.
Sampson, Zachary T. “Environmentalists Sue over Plan to Allow Radioactive
Phosphogypsum in Roads.” Tampa Bay Times, December 18, 2020.
https://www.tampabay.com/news/environment/2020/12/18/environmentalists-sue-over-plan
-to-allow-radioactive-phosphogypsum-in-roads/.
Shalabi, Leali. “ACLU Files Emergency Petition on Behalf of Manatee County Jail
Inmates in Piney Point Evacuation Zone.” WUSF Public Media, April 12, 2021.
https://wusfnews.wusf.usf.edu/environment/2021-04-12/aclu-files-emergency-petition-on-b
ehalf-of-manatee-county-jail-inmates-in-piney-point-evacuation-zone.
Silva, Luis F O, and et al. “A Review on the Environmental Impact of Phosphogypsum and
Potential Health Impacts through the Release of Nanoparticles.” U.S. National Library of
Medicine. Accessed April 4, 2022. https://pubmed.ncbi.nlm.nih.gov/34284899/.
Staff Report. “What Is Gypsum? What You Should Know about This Giant Wall, Its
Possible Collapse in St. James.” The Advocate, January 31, 2019.
https://www.theadvocate.com/baton_rouge/news/environment/article_e837aef8-24f6-11e980f5-1b61fcb4c256.html.
Staff Report. “What Is Gypsum? What You Should Know about This Giant Wall, Its
Possible Collapse in St. James.” The Advocate, January 31, 2019.
https://www.theadvocate.com/baton_rouge/news/environment/article_e837aef8-24f6-11e980f5-1b61fcb4c256.html.
Stebbins, Samuel, and Michael B. Sauter. “Most of the Best Business-Friendly States Are
Found West of the Mississippi.” USA Today, February 18, 2020.
https://www.usatoday.com/story/money/2020/02/18/best-and-worst-states-for-business/111
318640/.

70

Sussingham, Robin. “From Phosphate Mine to Golf Resort: Streamsong.” WUSF Public
Media, November 1, 2021.
https://wusfnews.wusf.usf.edu/news/2015-07-15/from-phosphate-mine-to-golf-resort-strea
msong.
Tayibi, Hanan, et al. “Environmental Impact and Management of Phosphogypsum.”
Journal of Environmental Management, vol. 90, no. 8, June 2009, pp. 2377–86.
ScienceDirect, doi:10.1016/j.jenvman.2009.03.007.
“What Is Phosphogypsum? - Youtube.” YouTube. 10 Tampa Bay, April 9, 2021.
https://www.youtube.com/watch?v=hgP5kJvlLXo.
Wittmer, Josie. “‘We Live and We Do This Work’: Women Waste Pickers’ Experiences of
Wellbeing in Ahmedabad, India.” World Development, vol. 140, Apr. 2021, p. 105253.
ScienceDirect, doi:10.1016/j.worlddev.2020.105253.
“World Population Prospects 2019- Highlights.” https://population.un.org/. UN Department
of Economic and Social Affairs, 2019.
WUSF Public Media - WUSF 89.7 | By Robin Sussingham. “From Phosphate Mine to Golf
Resort: Streamsong.” WUSF Public Media, November 1, 2021.
https://wusfnews.wusf.usf.edu/news/2015-07-15/from-phosphate-mine-to-golf-resort-strea
msong.
Yiin, James H, Robert D Daniels, Travis L Kubale, Kevin L Dunn, and Leslie T Stayner.
“A Study Update of Mortality in Workers at a Phosphate Fertilizer Production Facility.”
American journal of industrial medicine. U.S. National Library of Medicine, January 2016.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4913354/.
Zimring, Carl A., and William L. Rathje, editors. Encyclopedia of Consumption and Waste:
The Social Science of Garbage. SAGE, 2012.

___

71

